SUMMARY A 33 year old male Nigerian presented with widespread involvement of peripheral nerves, several of which were tender and painful. Nerve biopsies confirmed the presence of Mycobacterium leprae in both endoneurial and perineurial areas, mainly in foamy macrophages (Virchow cells), but there were also large accumulations of an amorphous, acid-fast and alcoholfast material which was not obviously of bacterial origin. Appropriate stains indicated that this had many characteristics of lipofuscin. Although not previously known, it was at this stage discovered that the patient had received treatment with anti-leprosy drugs nearly three yars before presentation in this country. One of these was clofazimine, an aniline aposafranine derivative known to produce a ceroid-like pigment in the tissues of patients treated with this drug for lepromatous leprosy.
As part of a programme directed towards the discovery of new drugs for the treatment of tuberculosis, clofazimine (B663: Lamprene) was first synthesised by Barry and Intra-neural ceroid-like pigment following the treatment of lepromatous leprosy burning sensations in the limbs of approximately three years' duration. On examination several peripheral nerves were palpably enlarged and there were distal areas of anaesthesia to light touch on all four limbs. A clinical diagnosis of leprosy was made, and this was confirmed by finding acid-fast bacilli in slit skin smears and nasal mucus. Biopsy of a hyperpigmented area of skin from the back of the right thigh was however negative for infiltrate or bacilli, and a lymph node biopsy was also negative for bacilli, though it showed a large number of foamy histiocytes in the medulla. Routine examination and laboratory investigation was otherwise normal, apart from the radiological finding of cystic changes in the proximal phalanx of the fourth toe and the fifth metatarsal in the left foot. The patient completely denied a previous diagnosis of leprosy or any known treatment for this infection. He was started on rifampicin 600 mg daily and dapsone 5 mg daily and appears to have continued these drugs until arrival in Oxford in November, 1979, having left the Leeds area in the interval and been without clinical supervision for nearly two months. At that time he showed bilateral, almost symmetrical involvement of the ulnar, terminal, radial, median, lateral popliteal, posterior tibial and superficial peroneal nerves, with considerable enlargement, tenderness and pain. There was marked wasting of the thenar eminences, and of the first and second dorsal interossei on the right; dorsiflexion of the feet was bilaterally weak. There were areas of anaesthesia to light touch on all four limbs of an approximately glove and stocking type, the upper level being 3-4 cm below the elbows and knees. Vibration sense, deep pain, position sense and reflexes were normal. The skin showed absolutely no evidence of pigmentary change, infiltration or nodulation. Eyebrows, eyes, ears, nose, mouth, teeth, voice, breasts, and testicles were clinically normal. Fite-Faraco modification of the Ziehl-Neelsen stain revealed occasional acid-fast bacilli in both endoneurial and perineurial areas, all totally non-solid staining (that is fragmented or granular), but also confirmed the presence of the amorphous material noted above, and showed that it was slightly acid and alcohol fast (fig 1) . The only drugs the patient was known to have received for leprosy were dapsone and rifampicin, and at this stage it was thought the unusual appearances might have been due to the destruction in situ of large numbers of acid-fast bacilli, perhaps in globus form, by a penetrating drug (rifampicin). The totally amorphous nature of the material, however, and the fact that it stained rather poorly with a modified Ziehl-Neelsen, led to the additional (fig 2) but did not distinguish the material under examination from bacillary remnants. Sudan Black B, however, using an overnight staining technique, and comparing with a known positive section from a patient with lepromatous leprosy, showed the amorphous material to be strongly sudanophilic (fig 3) , whereas leprosy bacilli were negative. Masson-Fontana (ammoniacal silver nitrate) gave similar results; Giemsa stain gave a blue-green colour.
Schmorl's ferricyanide technique, usually positive for lipofuscin, was negative, and this result will be discussed below. Finally, congo red and crystal violet the end of this period he consulted another physician who stopped anti-leprosy treatment, changing to indomethacin on account of persistent "rheumatic" pains in the limbs; he had no further anti-leprosy treatment until mid-1979.
Discussion
The histochemistry of lipids in leprosy has been extensively investigated" with particular attention to the findings in the macrophages of patients with lepromatous leprosy treated with clofazimine. These studies confirmed that skin biopsies from clofazimine-treated patients retained a reddishbrown pigmentation throughout the dermis, even after the removal of lipids and lipophilic clofazimine from the tissue by fat solvents. They, and other investigators, have demonstrated that this residual coloration is distinct from that which may be caused by the actual deposition of clofazimine, which is a red dye, in tissues, some of which may be in crystal form. Lipofuscins are breakdown products of lipids, formed by their progressive oxidation, the degree of oxidation being arbitrarily divided into "early" and "late". Ceroid, first described by Lillie et al1" is thought to be a lipid in the early stages of oxidation, it retains some of its original lipid-staining properties even after paraffin wax embedding; it is thus strongly sudanophilic (fig 3) . The negative Schmorl's reaction (depending on an ability to reduce potassium ferricyanide) is in keeping with the finding in Lillie's original publication, quoted above, and may relate to the concept of ceroid as being at an early stage of lipid oxidation. The strongly positive reaction to long Ziehl-Neelsen staining (fig 3) is typical for ceroid. Although we were unable to confirm the rather striking electronmicroscopic appearances of ceroid1' 12 due to the lack of suitably fixed material, it is nevertheless considered that the above findings are in keeping with the presence of this substance within nerve.
This pigment is seen quite frequently by histopathologists who monitor skin biopsies of patients treated with this drug, and has not so far been associated with any irritant or other adverse effect on the tissues. On the contrary, clofazimine, despite the disadvantage of skin pigmentation in light-skinned subjects, and the hazards of crystal accumulation if used in high dosage for too long, is currently rated by leprologists as outstandingly valuable in the treament both of the bacillary infection and the suppression of immune complex reactions. The recognition of ceroid-like pigment in biopsies by the procedures described here may be of value in pin-pointing previous drug treatment with clofazimine, and in the accurate assessment of material which is acid and alcohol-fast, but not solely of bacillary origin. A further point of interest is that the findings strongly suggest that this anti-leprosy drug is either penetrating, or being carried into, the endoneurial and perineurial areas of nerve, which often harbour large numbers of Mycobacterium leprae.
